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(54) PREPARATION OF CYCLOCARBONATE COMPOUND 

(57)Abstract: 

PURPOSE: To obtain a cyclocarbonate compound in a short 
time in a good yield by reacting an epoxy compound with 
carbon dioxide in the presence of a catalyst in a reaction 
solvent. 

CONSTITUTION: An epoxide compound of formula I (R1 to 
R3 are H, saturated or unsaturated aliphatic, alicyclic, 
aromatic or aromatic aliphatic hydrocarbon residue, 
heterocyclic residue, etheric residue or ester residue which 
may be substituted) is reacted with carbon dioxide in the 
presence of a catalyst such as a nitrogen-containing 
compound, phosphane, phosphorane and quaternary 
ammonium compound in a reactive solvent (e.g. ethylene 
carbonate or propylene carbonate) at a temperature of 60- 
140° C, preferably 80-120° C, under a pressure of 1~10bar, 
preferably 1-3bar, to obtain a compound of formula II. Even a 
temperature-sensitive compound or a steric hindrance 
compound can be converted into the cyclocarbonate without 
causing a side reaction. 
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tf6, 7 5*CfciHjRLfco 1 6BffMf, S£fc4>©XJl« 
*\>> KSfFft*tt 0 . 1 %KTtfeo fee KJS£j«Wi 

IRM : 1 6 6. 8 g (SffciKM©**! 8 9 . 7 %) 
[0 0 4 4] (H3IM8 ) 2 -x^Wv^S/A/^y 5^ 
3 Og x -fn\L\syii—$*-Y\ 0g 

, 1, 4-m*^^P [2, 2, 2] -#*£y 
(DABCO) 0. 2g , feitfKI 0. 4 g £>}g 

niMtfiSR**AL*^6, l 0 0°Clcijp$|L 
fc. 1 4H$M& SlS»©x^*j/KS^*tt0. 5 

U ^fcLT^&ftfeffl^WfcJesRffl/fc. 2- 

: 1 0 2 °C (ff 2j*ft : 0 . 003 $ U /t— ;W 
iRfi : 3 2 . 7 g (®i|l&*£> 8 8.3 96) 
[0 0 4 5] (USSFiJ 9 ) 2 -x^/l/^^l/^ U 
;bx-T-;V 2 2. Og , 7Wpy#-tf>-F 
26. 5 g, fe«fct>*2- t e r t -T^W^ 7- 2 - 
^xf-;l/75/- 1 , 3-^*^1/^— fc Kp- 1 , 
3, 2-^7f-*X$'Jy (BEMP) 0. 2 g©rg 

->fim$^o. 5 %wTtaaa (2oi©ia) 10 

fc. 

1RJK : 2 3. 7 g (aHiR»OW 8 7. 3 %) 

[oo46] &mw io) 7 y )W v y y>x— r i\> 50 



30 



40 
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3 0g , ypkfl^y*-^— h 4 0. 7 g, 
<fctfN, N-fi^^rsy 0. 3g«!g-&% 

£^r*#o. 7%«Ttftss GBi 5mm) 1 00 

^y^f-)V^Uy^~^-hif7 0~7 3°C (0. 

iRft : 3 5 . 2 g (SfftiRMOfi 8 6 96) 
[0 0 4 7] (USEfJ 1 1 ) (Cardura) E 1 

0 S/x;KShell)tt3SL 9" hlfcCVers 

atic acid)©^U^»xXr;k xstf+S/g^ff^ 
6. 4%) 5 4 g, ^DtfUy*— sJ?^-b 6 2 
g, 1. 4->7tTi/^P [2, 2, 2] ~*5$y 
(DABCO) 0. 3g, ^JUS*')^ 0. 
5g©H£tt*, r«fttfas**AUft^&, RJSW* 
OxsK+J/ KS***^ 0 . 4 %JMTta5 J£ ( 1 5 Bf 

RS) i oo'cicML/co mj&ft*zmhrc&, -fv 

IR* : 5 9 . 2 g GWKftOKl 9 1. 5 96) 
^X^F;l/ (NaCl) : 180 1cm"' (S-^p 
FOC = OfEfJSSiOicffS) 

[0 0 4 8] (HMD 1 2 ) 5 (Cardura) E 1 

0 (.&mHM. J/x;KShell)aS, ^r— 9-hKCVers 
atic acld)©y , J^^;l'XXf;k xt^^ltt^ 
6. 4%) 4 5g, yv^yyjj-tf^-Y 5 6g, 

F-'J 7ixyl/*X77> 0. 5g> feitfKI 0. 

7 gOiB^ft*, rMa&tftWKLH.W*> 1 0 0°Cfc 
AP^L.fc 0 1 5$m& BSW<0x#*J/ FS^W * 
^0. 2%WTtc4-3fe. KlE4J*»ttllMlM l l fcRl 

IR*:4 8. 7g (S3ftiR«<Dtt 9 2 . 0%) 
[0 0 4 9] (HM^iJ 1 3 ) =7 (Cardura) E 1 

0 (S^KS. i/x;KShell)tm ^7— 9"h»(Vers 
atic acid^^'J^VbxXTVk x^^S^W* 
6. 4%) 4 2g, TWl^ft-^-r- 5 4 g, 

i, 4-^7+f'tr^^p [2, 2, 2] -jj-^^y (D 

ABCO) 0. 3gs*5<fctfKI 0. 5g©^£t) 
*, ZlBffcgeRStfAbft^S, 1 0 0 •Clean** Lfco 

1 5 «pia^ BS»ifiBi*+'> KS^W**^ 0 . 1 % 

jwTfcSofc. sis*«i*»ji i tmmmmL 
urn : 4 7 . i g caaiiR*o#*i 94.2 %) 

[0 0 5 0] (HSfiWI 1 4 ) fs~i/a- : y (Cardura) E 1 
0 (SEKigg, ^*;l/(Shell)tHH, ^fr— 9"h*CVers 
atic acid)©^'J>'yVl/XX7 : -;b, xt^->ltff 
6. 4%) 3 5g, yptfby^-^-b 3 6. 1 
gx 1, 4-y7-f'lf>'7P [2, 2, 2] -^"^^y 

(DABCO) 0. 3g, feilfN a 1 0. 3gfi0?g 
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ko 1 1 mm, sjsftftfcx^+s/Fs^w^o. 

9%fc4ofto ElSfeWfcttHSfiflll.l 1 fcESfcfiiSl/ 

iRM : 3 8 . 8 g (SfftiRfiOtt 9 4.3 %) 
[0 0 5 1 ] (USSffl 1 5) rt-^x'? (Cardura) E 1 
0 (S8iS8L S/xMShelDttBL 7>— 9"F»(Vers 
atic acid)^^U^^;l/XXr;l/, xt^^lttf 
6. 4%) 26g, yp(fpy*-^-h 5. 2 
g, h'J7i-WX7 7> 0. 4g , feitfN a 10 
Br 0. 4g Offl^ft*, -«ftB8R«»AL4*« 
6, 1 2 CCfciB^L^Co 16» BSWOi* 
ti'HltWtfO. 9%lc&ofc<, a5£j#1%lti^fll5 

i fci^«fcsaabfco 

iR»:3 1. Og (SI|iR«£>#j 9 5 . 8%) 
[0 0 5 2] (MMM 16)1, 2-X^4ri/r*y 
26 g, •?v¥l'y%~$*-h 1 1 g, ^>S?;I/b 
V *^1\/TV*~*> LJ&!kM 0. 2g, feiO'KI 
0. 2g©fi£«*, -IWt^R^Aba^B, KiS 
HFfKOX**^ F«^ff 0 . 8 %WTfcft«JS ( 2 20 
OBSH) 1 0 0*CfciIfl»Ufco L 
/Co 1, 2-r*y*-#^-h^l 0 5°C (0. 00 
2 5 'J /WW 7«fe?Sf*il LTSffiLfeo 
IKS: 14g (SiliRMcD^ 4 2%) 
[0 0 5 3] (H»J1 7) lf;V-3-7i^'J 
>"r-F 5. 2g, ^DVfU^^-^^-h 10. 
6g , 1, 4-v ? 7-fev'^P [2, 2, 2] -tf £ 
(DABCO) 0. 1 g, 33<J;tfL i I 0. lg 

oii-^*, raflSaw&JiALfttfB, as%#© 

X#*5/ Kg^&^tf 0 . 3 fcWTfcfcSig (16^f 30 

KD l oo"CfcAnf»Ufc. aS£jaW£*ffl3KSLfco 
3-7i-;V-l, 2-^-^^-h^ntf^-V^xf- 

*X^f;V^ 1 4 2- 1 4 5 °C ( 0 . OU'J ^-;b) 

1R* : 1 . 7 g (aiiiRBcD^) 2 7 %) 
[0 0 5 4] (fSJgffl 1 8 ) xjK* 7 (Epotuf) E P 1 3 
9 (SSiSflk X-fX ^^t:^-^F(Reichold)a 
SL tfX7x/-;PA<D^yy>'^;l/x-r;k x#* 

v'FS^W^ 8. 8%) 3 1. lg, S-=f-Wfi— & 
*-F 4 2. 3g, N, N-^xf^^W^y 40 
0. 3 g©fi£tt*. riWfcjE*8R**A 12 
0°C&djq^L/-Co 1 4B#r^ aS4W£>x#*$/ F« 
0 . 1 %JKTte &ofc<, 3 0 ~ 4 0 'Cleft® L 
fc&>#^X7^;l/*-T'X^lxy£-2p*-F£3S'J 

«W*x*/-^TSfa?U 1. 2-^^Pnx?>f 
S-^PBs L /Co 

nxa : 3 1 . 7 g (atinxa^^ 8 1%) 

fflbS : 1 7 8 ~ 1 8 0 X 50 
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MX^n;l/ (KBr) : 1 7 9 5 cm"' (v^P* 
- F © C = 0 to&fflh £ J8) 
' H-NMR (T-tr Fy) : (ppm) 7.2(d); 6.9(d); 5. 
2 (quint); 4.7(m); 4.5(h); 4.3(h): 1.6(s) 
13 C-NMR (T-teFX) : (ppm) 157. 4(s); 155.6 
(s); 144. 9(s): 128.7(s);il5.2(s); 75.8(s): 68.7 
(s); 66.9(s); 42.4(s); 31.5(s) 
[0 0 5 5] (USE^iJ 1 9) x#£ 7 (Epotuf) E P 1 3 
9 (SfflM-. X-fX 7^t^-;l/F(Reichold)a 
£k »7iy-;VA©y7'J ->->*;H-f ;K x^4=- 

^FS^W^ 8. 8%) 3 0. 6g, x^-Uy*-4< 
*-F 33. 7g, 1, 1, 3, 3-rh7^fM 
7 — i?y 0. 3 g, Li I 0. 3g<Dig-£$j£\ - 

■Mfcfl8R**Aba*<6x 1 OO'CKiamLfc. 13Bf 

fee as£i*Wis«5M 1 8 fcraatfflaLfc. 

iRfi : 2 9 . 3 g (3HiRS<D$ 7 6 %) 
ittj£ : 1 7 9 °C 
[0 0 5 6] (H#S$J2 0) ft3-;l/EX-9 2 0 

a-;l/>^'J j/^;i/x— r;l0 18. 3g, xfi/y^ 

2 6. 4g, 3^T1firS/*n- [5, 4, 
0] -7Vr^-7-xy (DBU) 0. 3g, KI 
0. 4g©iB£W^ -SftMSKSrHAbfctf^ 1 
0 0 'ClOmmLfco 12W, SJS»^Ox4!*'> F 
S^P$s(i0. 3%fc*-3feo xfl/y*-t^-f?: 
<STT?S£ L feo # 'J 7°p y U n-fris 9 V -fe 
y /ps/* p F x— f;Wlfi^)t)^ fettH 

lR»:2 5. 5g mmW.M<D9 3. 2%) 
[0 0 5 7] (HBS0IJ 2 1 ) ft3-^ E X - 8 6 1 

(§8ift Raw 5 *;l/X*t8L ^'Jxfuyyja 

-iVyT'jy-y'/i/x-f;!/) 21. 8g, 7*Pt;uy# 

— h 3 0. 5g, N, N-^xf/l/^WS 

y 0. 2 g©ii^ft*, n«ffcK3R*WAl/a^6, 

mm^<Dz--$**y ymg&nfl 0 . 2 %ixT\c%zm 

Gfil 3BfK) 1 1 ottMbL ^'Jxfuy^'J 

IRS : 2 2 . 9 g (ffi^iRS©^ 9 1. 7 %) 
[0 0 5 8] 2, 2-^^^-;V— 

\-*i/3.=f-\sy***y F 20. 5g , x^-ixy^- 
#*-F 42. 3g, ^yy^h^wyt-'? 
L.*.ffltya<D4 oyotzs-frmw. 2. 5g, ki 

0. 5gOim zi«ffcB8R*»Al/afl«&, 10 

•g-w^ao. 4% icSoL ^v^T'Sjs^^^k^ 
llift. 2, 2-^f;i/-i-^h*yxfL'y* 

-#*-F^7 8-8 0°C (0. 0 3 5')A-;V) T'li 
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IKS : 1 6 . 4 g (aHlK«©$) 5 5. 9 %) 
fiax^h;l/: m/e 131, 87, 43 
[0 0 5 9] mWi2 3) Xtf^py(Epiclon)7 2 



5 (: 



KS^T*11. 4%) 2 8. 2g, yplfby*-* 
*-F 2 9. 9g> ^X^f;V75V0. 2g« 



13 



0. l%WTfcftofco ^V^:/Ptfby*-**-F 

^KSTT-g^Lfco F U *=f-n-)V7nt\y F y 7V 

IKM : 3 6 . 1 g OSftiRS® 8 9. 1 % ) 
**SX^£ (K B r) : 1 7 9 0 cm"' O^P# 

F © C = OffgSKtc^S) 
' H-NMR (7-fe Yy) : (ppm) 5.0(quint); 4.6 
(m); 4.4(b); 3.8(h); 3.3(m); 1.4(quart); 0.8(t) 
" C-NMR : (p pm) 155.7 

(s) ; 7 6. 3 (s) ; 7 2. 1 (s) ; 7 

1 . 4 (s) ; 6 7. 0 (s) ; 4 4. 2 (s) ; 
2 3. 5 (s) ; 7. 9 (s) 

[0 0 6 0] (MM$i 24) xfc^py (Ep i c 1 o 

n) 725 <amsm> *b*j y*it&xtm3£i± 

SSL h V *=?-n-)\>-fuAy F V 7V '>i/*;H-f;K 

X^v-FS^W* 11, 4 %) 4 3. 9 g, 7"Ph° 

F 4 3. 4g, MJx^y^r 

yt- 1 >A^07'f F 0. 4g, KI 0. 4g»ig 
^ft*. -IftMmL^S 1 1 0"CfcJll*H/fe 

0 . l % «T£ 4 -p fco SSMWiflSgM 2 3 i: [W| 



5 7. 1 g (SHiRS©^ 90. 5 % ) 
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20 



30 



[0 0 6 1] (SIMM 2 5) xtf ^nV(Eplclon)7 2 
5 (££j&|& *B*jy*<t¥xmk3.£tm, hV 
^d-;1/7d^V F 'J $nj 5/5>;l/x~r;k xtf^ 
FS^PPil. 4%) 32. 3g, 7nifuy*- # 

*-F 31. 5g, 1, 4-i?TV\*i/Zx3 [2, 
2, 2) (DABCO) 0. 3g, "fhU 

^A^h+i/FO. 3g<Dil£iBj*, r^ffcK^^A 40 
L,&#&, K*S«ft'Ox4?4 l ^KS*&**'0. 2 96W 
Tfc&3)£ OBI 6B5rlH) 1 0 0*CldiQflL;fco 

$Wifi»j2 3 ^ini«tc5aaL/co 

<RM : 3 3 . 8 g (SSftiR*©#I 9 1.3 %) 

[0062] (nsfiflaj 26) hvvv yvi^y v s/7 ? 

27. lg, ^Dtl/^-^-h 32. 
5g, N, N-^X^M^T^V 0. 2gc7)^ 

»*, ziKftflasswALatfe, hjsw?)x#^> 
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F-f U>T F*5S'Jl/TBS?SL/fe^ 7-fe F 

7\ rgfflrts;: ^2 l 5°ce»*PUfeo 

1KB: 3 6. 9g (aiftiRM©^3 9 4 . 3%) 
[0 0 6 3] (MM&l 2 7) x#£7(Epotuf)0 0 4 

(Site®, trx7x/-;i/A^jjg, x-rx 5f t# 

-;l/F(Reichold)8:Bk xaJMri' FSftW* 1. 8 
%) 3 3. 9g > fv^Uy 3 9. 1 

g, 2-x^;P-4-^^;W^^V-;l/ 0. 3g, 
Kl 0. 3g©S^ft^ -WfcK«*»ALft«' 
6, 1 2 CCfcAnfRLifco 1 2B#im B£«'f©x* 
4=-^ FS^f^ti 0 . 1 %lca-3fc 0 7p If 
*-F£K£TT'@£Lfc 0 
IRM : 3 4 . 9 g (MW&iUMcDffi 9 8. 1 %) 
[0 06 4] (HflfiMZ 8) 77^>^V^A-2 2 4 

itts^ttn, ^y 



«> ^ — 'J F miS, xsK* S/ F 

a-g-w^ 2 . 6 %) 24. 5 g , 7°p e 

*-F 3 8. 6 g, 2-x^;b-4-;* ; 7-;l/'i'5:?V 
—to 0. 3g, Nal 0. 3gOl^)^ -SKt 
gSKfcJUAL a6*+©x#*S/ FS"&W*^ 

0. 3%JWTfcftS3£ OR l 5^H) 1 2 0°Cti)PiL 

IR« : 2 5 . 6 g Om^m<D 9 6. 8 %) 
[0 0 6 5] (MBSm 2 9 ) ffl&MctttZ X^^'> F 

^ypxF'J;!/ i ot;i/%, xfi/y 2 0t;F%, 

y U— F 1 0W%, 0€yv-^VAZO8 8 (S 

xf-Ui/yj u~)Wy^)^-T)V(DQ0%mWi<D^ 

Tfffiffl*n« 0 ) 3 1. 4g , xfU>*-**-h 
3 9. 4g, N, N-i>'x^;l/^f L ;l/7^>' 0. 3 
g©»^»*^ r|WbK3R*»Ab4*^, as**© 
x^^v' FS#W*^0 . 2 %JWTtaS3£ ( 1 4 ft 
DO) 1 ZOVlcMmbtco xfF>*-^-h?:I5 
Tt'SSU^ 5Se^{c-/9 L ;l/7-t7 : — F^AqX, v^p 

F7i"JU- F^lg© 6 0 96SK*fffc 
o IRS : 3 2 . 7 g (SillRScD 9 7.3 96) 
[0 0 6 6] (H3EM3 0) Xtf ^PXEpiclon) N 
-7 3 0 (SSiSsa, AB#^y+{fc^I3l«§c*± 

i#^;?*7^«i, x^^fs^w^ 

9. 2% , X/f^P'ai 1 7 0-1 9 0) 2 3. 
5g > yPt^UV*->f*-h 2 9. 4g, 1, 4 

-s^rifej/^D [2, 2, 2] -*t>$y (dabc 

O) 0. 2 g, Li I 0. 2g<DU-£MJt, -iWt 
^iALft^B, 1 1 O'CiCtmLfco 1 4^H 
aSWOx^S/FS^W^fiO. 3%JWT^S 



(11) 
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iR* : 2 8 . 4 g (SHiRM© 9 7. 6 %) 
[0 0 6 7] 



[fg0Jl£«] mML/c<fc?fc, *^o^^d^ Sct^T-tS 0 ctoT, iSgfcftSSaffc^fetf'ftttB 



(72) %HJ!# 7F^7-'7$lf^7 

F-fyii^ftftH • D-1000 • ^l/'J^' 
30 • ^7tUXh77-b' 6 



